Abstract. The ability of an animal to discriminate between kin and non-kin (kin recognition) has been the subject of numerous recent investigations. Grafen (Anim. Behav., 1990, 39, 42-54) recently reported that the evidence in support of kin recognition is weak and the data illustrating a preference for kin to associate in the laboratory may be more consistently explained as species recognition. It is suggested here, however, that in many cases it may be impossible to distinguish between species recognition and kin recognition, but in some cases, kin recognition seems apparent. It is also emphasized that very little is known about the adaptive value of kin recognition.
The ability of an animal to discriminate between kin and non-kin (often called kin recognition) is an important phenomenon associated with kin selection theory (Hamilton 1964a, b) . It is therefore a great concern to those interested in the evolution of social behaviour. Recently, Grafen (1990) , in a stimulating and provocative paper, concluded that the empirical evidence in support of kin recognition is weak and that data illustrating a preference for kin to associate in the laboratory may be more consistently explained as species recognition. By narrowly defining kin recognition, Grafen is forced to conclude that kin do not recognize one another except rarely. Here, we (1) add some additional pertinent information to Grafen's point concerning species recognition and (2) make a point of which many biologists seem to be unaware; namely that, there is at best, a very poor understanding of the adaptive value of kin recognition in most species that have been investigated.
KIN RECOGNITION OR SPECIES RECOGNITION?
Grafen uses data obtained from studies of tadpoles to illustrate how species recognition, in general, may be achieved. He suggests that a species recognition mechanism would work well if, for example, all members of the species had essentially the same smell and some genetic variation in the smell Then, individuals will 'acquire a standard (the smell of themselves) which is slightly more like relatives than it is like conspecifics in general' (page 44). Thus, when an individual uses its species recognition capability to join a tadpole aggregation, it will be biased to join a more related group because such a group is perceived as being closer to the 'acquired standard' (i.e. the individual itself). Grafen's point concerning species recognition is well taken. Unfortunately, in many cases, it may be impossible to tell whether kin recognition per se or species recognition is the prime mechanism of kin association, However, with regard to tadpoles there is both empirical and inferential support for Grafen's suggestion. For example, O'Hara & Blaustein (1982) suggested that species recognition may be a parsimonious explanation for kin association in laboratory tests of toad tadpoles. They suggested that toad tadpoles may use the familiar cues emanating from conspecifics to seek optimal habitats or to aggregate with conspecifics to obtain potential benefits from group living (O'Hara & Blaustein 1982 ; also see discussion in Blaustein et al. 1990 ). Experimental results recently obtained by Pfennig (1989) 
